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[57] ABSTRACT 
A method and system for translating between three 
complementary color component slow scan video sig 
nals and a composite color slow scan video signal con 
taining a frequency modulated (FM) luminance infor 
mation signal within a ?rst frequency range of the slow 
scan video signal frequency band and an FM chromi 
nance information signal within a separate second fre 
quency range of the slow scan video signal frequency 
band, wherein the chrominance information signal in 
cludes a first color difference signal derived by subtract 
ing the luminance information signal from one of three 
complementary color slow scan video signals and a 
second color difference signal derived by subtracting 
the luminance information signal from another of three 
complementary color slow scan video signals. The 
three complementary color component slow scan video 
signals are translated into the composite color slow scan 
video signal for transmission. Upon reception, the com 
posite signal is translated into the three complementary 
signals for provision to a three memory slow-to-fast 
scan converter. 

12 Claims, 4 Drawing Figures 
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COLOR SLOW SCAN VIDEO SIGNAL 
TRANSLATION 

BACKGROUND OF THE INVENTION 

The present invention generally pertains to slow scan 
television systems and is particularly directed to sys 
tems for translating color slow scan video signals. 
Slow scan television systems utilize slow raster scan 

techniques in order to enable video signal image infor 
mation to be transmitted over narrow bandwidth audio 
communication channels, such as the telephone lines. 
Such systems are described in two articles by Steber 
entitled “SSTV to Fast Scan Converter” appearing in 
the March 1975 issue of QST at pages 33-40, and 
“Slow-Scan to Fast-Scan TV Converter” appearing in 
the May 1975 issue of QST at pages 28-36 and 46. A 
slow scan television scan converter is described in US. 
Pat. No. 4,057,836 to Munsey. In Munsey’s system, 
either fast scan video signals from standard closed-cir 
cuit television cameras or received slow scan video 
signals are stored a frame at a time in a digital memory. 
The stored slow scan video signal then is read out of the 
memory and transmitted at a slow scan video signal 
transmission rate over a narrow frequency band, using 
well known frequency modulation techniques. One 
complete frame can be transmitted on the order of 
every 8 to 32 seconds depending on the desired quality 
of the received image. The received slow scan video 
signal is then stored in the memory of the receiver sys 
tem, from which it is read out at a fast scan rate for 
generating a display on a standard closed circuit televi 
sion monitor. - 

Due to the restrictions placed on the transmission of 
slow scan video signals by the narrow bandwidth of the 
transmission channel, only a few techniques have been 
employed for the transmission of a full color slow scan 
video signal that includes three complementary color 
component slow scan video signals. One such technique 
is the transmission of sequential frames of red, green and 
blue component signals and storing each frame in a 
separate slow-to-fast scan converter and reading out all 
three signals simultaneously at the fast scan rate for 
generating a display on a color closed-circuit television 
monitor. The major drawback of this technique is the 
amount of transmission time required to send and re 
ceive the three complementary color component slow 
scan video signals necessary for generating a display of 
one composite color image. The transmission time is 
three times as long as for monochrome slow scan video 
signal transmission or about 24 to 96 seconds depending 
on the desired received image resolution. An additional 
drawback of this technique is that the composite three 
color image is not available for viewing until reception 
of the last of the three complementary color component 
signals. 
Another prior art technique is the interleaving of the 

red, green and blue component signals in a line interlace 
fashion, resulting in a system that still takes three times 
longer than its monochrome counterpart but which 
allows the viewer to inspect the image as a complete 
color entity as it is received. > 

Still another prior art technique is to transmit a frame 
of luminance information at the monochrome slow scan 
video signal transmission rate followed by the transmis 
sion of two color difference information frames at twice 
the monochrome rate, but at a lower level of resolution. 
The lines of video information are interlaced to give the 
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2 
appearance of a continuous color transmission. This 
technique still takes twice as long as the transmission of 
a monochrome slow scan video signal. 
A technique that would result in the complete trans 

mission ofa color slow scan video signal in a time equiv 
alent to that required for transmission of monochrome 
slow scan video signal has been suggested. According 
to this technique, an amplitude modulated chrominance 
information subcarrier in a frequency band below the 
band used for frequency modulating the luminance 
information signal is quadrature modulated with two 
color difference information signals. One problem with 
this technique is that the chrominance information sub 
carrier would necessarily be less immune to noise due to 
its amplitude modulated nature and would not hold up 
well in the noisy channels often encountered on tele 
phone lines and through radio frequency transmissions. 
Additionally, amplitude modulated systems do not tol 
erate magnetic tape dropouts, which are often encoun 
tered when slow scan video signals are stored for trans 
mission or playback on audio tape equipment. 

Yet another prior art technique for the simultaneous 
transmission of luminance and chrominance informa 
tion is to amplitude modulate the already frequency 
modulated luminance subcarrier with the chrominance 
information much like that proposed for commercial 
AM radio stereo broadcasts. The defects in this tech 
nique as applied to slow scan television are similar to 
those of the previously discussed technique. In addition 
the opportunity for cross talk is signi?cant. The fact 
that the amplitude modulated carrier frequency is shift‘ 
ing within the band in accordance with the frequency 
modulation together with the fact that the transmission 
channel is seldom linear in the band of interest results in 
an amplitude distortion generated by the frequency 
modulated component. 

SUMMARY OF THE INVENTION 

The present invention utilizes a technique of translat 
ing color slow scan video signals that enables such 
signals to be transmitted and received while using simi 
lar bandwidth and transmission time requirements as 
that of prior art monochrome slow scan video systems. 
The present invention also incorporates a desired fea 
ture of compatibility with existing monochrome slow 
scan television equipment. 
The present invention utilizes the following tech 

niques. 
Three complementary color component slow scan 

video signals stored in a three-memory fast-to-slow scan 
converter, are read out in a picture element by picture 
element (“pixel”) manner. Each set of three comple 
mentary color pixels is combined to provide a lumi 
nance information signal and two color difference sig 
nals that are representative of the chrominance informa 
tion contained in the three complementary signals. The 
luminance signal is subtracted from one of the three 
complementary signals to provide a ?rst color differ 
ence signal representative of a ?rst portion (R-Y) of the 
chrominance information; and the luminance signal is 
subtracted from another of the three complementary 
signals to provide a second color difference signal rep 
resentative of a second portion (B-Y) of the chromi 
nance information. These color difference signals are 
encoded in accordance with the NTSC color transmis 
sion primary standards set forth by the National Televi 
sion System Committee. The luminance information 
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signal is frequency modulated within a ?rst range in the 
slow scan video signal frequency band according to the 
current monochrome slow scan television standard. 
This standard describes the slow scan television signal 
as an audio frequency modulated system with white 
generating a 2300 Hz tone and black generating a 1500 
Hz tone, with tones in between 1500 Hz and 2300 Hz 
representing various shades of gray. Line and frame 
synchronization pulses take the form of bursts of a 1200 
Hz tone, with _a short, approximately 5 msec burst for 
line sync and a longer burst of approximately one slow 
scan line in duration for frame sync. The ?rst and sec 
ond color difference signals are time-division-multi 
plexed at the slow scan video signal line rate to provide 
a chrominance information signal. The chrominance 
information signal is frequency modulated within a 
second frequency range in the slow scan video signal 
frequency band separate from the ?rst frequency range; 
and is thereby combined with the frequency modulated 
luminance information signal to provide a composite 
color slow scan video signal for transmission. 
The color difference signals are transmitted on a 

frequency modulated subcarrier of 700 Hz to provide 
alternating lines of “R-Y” and “B-Y” information. The 
frequency modulated chrominance information prefera 
bly deviates 100 Hz on either side of the 700 Hz carrier 
to provide a 600 Hz tone for minimal “B-Y” or “R-Y” 
information, and an 800 Hz tone for maximal “R-Y” or 
“B-Y” information. Intermediate tone values are gener— 
ated between 600 Hz and 800 Hz. Both the “R-Y” and 
“B-Y” baseband information color difference signals are 
bandlimited to approximately one-half of the luminance 
information signal modulation rate to contain the chro 
minance information sidebands within the second fre 
quency range. This has little effect on the received 
color image as it is well established in the art that the 
chrominance information signal can be substantially 
reduced in bandwidth due to the luminance/chromi 
nance perception of the human eye. The alternating 
nature of the “R-Y” and “B-Y” information signals 
causes a similar reduction in chrominance resolution in 
the vertical direction due to the fact that two complete 
luminance information signals are transmitted in the 
time that one pair of R-Y and B-Y information color 
difference signals has been transmitted. This also results 
in one of the two color difference information signals 
being missing during the transmission of each line of the 
luminance information signal. This missing color differ 
ence signal preferably is replaced in the reception pro 
cess by reusing the previously received corresponding 
color difference signal in place of the missing color 
difference signal. To minimize artifacts caused by this 
process, each transmitted color difference signal prefer 
ably is the average of consecutively provided color 
difference signals of the same character. 
The R-Y and B-Y information color difference sig 

nals are identi?ed upon transmission by frequency mod— 
ulating the beginning of the ?rst color difference signal 
portion (R-Y) of the chrominance information signal 
about a different frequency than the beginning of the 
second color difference portion (B-Y) of the chromi 
nance information signal. During the line sync interval 
of the luminance information signal, the chrominance 
information signal carrier rests at 600 Hz thereby identi 
fying the beginning of a line of the R-Y information 
color difference signal, which is then transmitted simul 
taneously with its luminance information signal coun 
terpart. During the next line sync interval of the lumi 
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4 
nance information signal, the chrominance information 
signal carrier rests at 800 Hz thereby identifying the 
beginning of a line of the B-Y information color differ 
ence signal. The B-Y information color difference signal 
is then transmitted with its luminance information signal 
counterpart to complete the transmission of enough 
information to reconstruct two high quality color video 
signal lines. Upon reception, the complementary red, 
green and blue color primary signals are reconstructed 
from the received “Y”, “R-Y” and “B-Y” information 
signals and are subsequently stored in a three-color 
memory slow-to-fast scan converter for display. 
Monochrome compatibility is maintained by utilizing 

the present monochrome standards for transmission of 
the luminance information signal, which provides the 
monochrome component of the color image. A mono 
chrome-only slow scan television receiver can receive 
the monochrome representation of a color image by 
merely suppressing the reception of the chrominance 
information signal. Likewise, the color slow scan televi 
sion receiver can display a received monochrome pic 
ture by loading a received demodulated monochrome 
video signal into all three color scan converter memo 
ries. 

Additional features of the present invention are de 
scribed in relation to the description of the preferred 
embodiment. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram of a color slow scan video 
signal transmitter for use in translating color slow scan 
video signals for transmission in accordance with the 
translation technique of the present invention. 
FIG. 2 illustrates the relationship between the com 

ponents of the composite color slow scan video signal 
provided by the system of FIG. 1. 
FIG. 3 shows the spectrum of the composite slow 

scan video signal translated for transmission by the 
system of FIG. 1. 
FIG. 4 is a block diagram of a color slow scan video 

signal receiver for use in translating color slow scan 
video signals received from the transmitter of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, the preferred embodiment of a 
transmitter utilizing the color slow scan video signal 
translation technique of the present invention includes a 
luma matrix 10, a ?rst low pass ?lter 11, a delay circuit 
12, a luma FM generator 13, an inverter .14, a ?rst sum 
ming circuit 15, a second summing circuit 16, a ?rst 
one-line delay circuit 17, a second one-line delay circuit 
18, a ?rst averaging circuit 19, a second averaging cir 
cuit 20, a multiplexer 21, a flip-flop 22, a second low 
pass ?lter 23, a chroma FM generator 24, a gate 25 and 
a third summing circuit 26. Three complementary color 
component slow scan video signals are provided on 
lines 28, 29 and 30 to the luma matrix 10 from the three 
memories of a three-memory fast-to-slow scan con 
verter (not shown). Frame sync and line sync signals are 
provided respectively on lines 32 and 33 to the luma FM 
generator 13 from the same scan converter as provides 
the complementary color component signals on lines 28, 
29 and 30. 
The luma matrix 10 provides a luminance information 

signal on line 35 that is bandlimited by the ?rst low pass 
?lter 11 and delayed by the delay circuit 12 prior to 
being provided on line 37 to the luma FM generator 13. 
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The delay unit 12 provides suf?cient delay to compen 
sate for the additional delay induced in the chrominance 
information channel by the second low pass ?lter 23 due 
to the inequality of the bandwidths at which the lumi 
nance information signal and chrominance information 
signal are frequency modulated respectively by the 
luma FM generator 13 and the chroma FM generator 
24. The bandwidth of the luminance information is 
limited by the ?rst low pass ?lter 11 to suppress the 
generation ofinterfering FM sidebands that could pene 
trate the chrominance information channel. 
The luma FM generator 13 frequency modulates the 

delayed luminance information signal from line 37 
within a first frequency range of 1100 Hz to 2700 Hz. 
The luma FM generator 13 also frequency modulates 
the line sync signal from line 33 and the frame sync 
signal from line 32 in order to provide a frequency 
modulated synchronized luminance information signal 
on line 38. The line sync signal is modulated as a short 
(5 msec) burst of a 1200 Hz tone; and the frame sync 
signal is modulated as a 1200 Hz tone of approximately 
one slow scan video signal line in duration. 
The chrominance information signal is formed by 

combining and further processing the luminance infor 
mation signal on line 35 with two of the three comple 
mentary color component slow scan video signals on 
lines 28-30. The luminance information signal on line 35 
is inverted by the inverter 14 to provide an inverted 
luminance information signal on line 40. The summing 
circuit 15 sums the red component signal from line 28 
with the inverted luminance information signal from 
line 40 to provide a ?rst color difference signal on line 
41 that is representative of the R-Y portion of the chro 
minance information. The summing circuit 16 sums the 
blue component signal from line 30 with the inverted 
luminance information signal from line 40 to provide a 
second color difference signal on line 42 that is repre 
sentative of the B-Y portion of the chrominance infor 
mation. 
The ?rst one-line delay circuit 17 delays the R-Y 

information color difference signal on line 41 by one 
slow scan video signal line to provide a delayed R-Y 
information color difference signal on line 43. The ?rst 
averaging circuit 19 averages the R-Y information color 
difference signal from line 41 and the delayed R-Y in 
formation color difference signal from line 43 to pro 
vide an averaged R-Y information color difference 
signal on line 44. 
The second one-line delay circuit 18 delays the B-Y 

information color difference signal on line 42 by one 
slow scan video signal line to provide a delayed B-Y 
information color difference signal on line 45. The sec 
ond averaging circuit 20 averages the B-Y information 
color difference signal from line 42 and the delayed B-Y 
information color difference signal from line 45 to pro 
vide an averaged B-Y information color difference sig 
nal on line 46. 
The multiplexer 21 multiplexes the respective R-Y 

and B-Y information color difference signals on lines 44 
and 46 at the slow scan video signal line rate to provide 
a chrominance information signal on line 48. The multi 
plexer 21 is switched by a switching signal provided on 
line 49 by the ?ip-?op 22 in response to the line sync 
signal on line 33 from the three memory fast-to-slow 
scan converter (not shown). 
The second low pass ?lter 23 limits the bandwidth of 

the chrominance information signal on line 48 in order 
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6 
to suppress the generation of interfering FM sidebands 
that could penetrate the luminance information channel. 
The chroma FM generator 24 frequency modulates 

the chrominance information signal within a second 
frequency range of 400 Hz to 900 Hz to provide a fre 
quency modulated chrominance information signal on ' 
line 51. 

In order to separately identify the respective R-Y and 
B-Y information color difference signals in the fre 
quency modulated composite video signal on line 51, 
the gate 25 provides a modulation control signal on line 
53 in response to the switching signal on line 49 for 
causing the chroma FM generator to frequency modu 
late the chrominance information signal provided on 
line 51 about a frequency of 600 Hz at the beginning of 
each line of the R-Y information color difference signal 
included in the chrominance information signal pro 
vided on line 48 by the multiplexer 21, and about a 
frequency of 800 Hz at the beginning of each line of the 
B-Y information color difference signal included in the 
chrominance information signal on line 48. The gate 25 
is enabled at the beginning of each line of R-Y or B-Y 
information by the line sync signal on line 33. 
The third summing circuit 26 combines the frequency 

modulated synchronized luminance information signal 
on line 38 with the frequency modulated chrominance 
information signal on line 51 to provide a composite 
color slow scan video signal on line 54 for transmission. 
FIG. 2 illustrates how consecutive lines of the respec 

tive R-Y and B-Y information color difference signals 
are processed and interlaced within consecutive lines of 
the composite color slow scan video signal on line 54. 
A luminance (Y) information signal and respective 

R-Y and B-Y information color difference signals are 
provided during each line of color video information 
represented by the three complementary color compo 
nent slow scan video signals from the three memory 
fast-to-slow scan converter. The ?rst line of the com 
posite signal on line 54 includes the luminance (Y) infor 
mation signal derived from the ?rst line of color video 
information and the B-Y information color difference 
signal obtained by averaging the B-Y information color 
difference signals derived from the ?rst line and the last 
preceeding line of color video information. The second 
line of the composite signal on line 54 includes the lumi 
nance (Y) information signal derived from the second 
line of color video information and the R-Y information 
color difference signal obtained by averaging the R-Y 
information color difference signals derived from the 
second and ?rst lines of color video information. Suc 
ceeding lines of the composite color slow scan video 
signal on line 54 are formed in the same manner. The 
consecutive lines of the respective color difference sig 
nals are averaged to minimize the loss of chrominance 
information that would occur if alternate lines of one 
color difference signal were discarded when the other 
color difference signal was included in the composite 
color slow scan, video signal on line 54. 
The frequency spectrum of the composite color slow 

scan video signal on line 54 is illustrated in FIG. 3. The 
synchronized luminance information signal is frequency 
modulated within a ?rst frequency range of from 1100 
Hz to 2700 Hz. The chrominance information signal is 
frequency modulated within a second frequency range 
of from 400 Hz to 900 Hz. 
A preferred embodiment of a slow scan video signal 

receiver for use in translating the color slow scan video 
signals received from the transmitter of FIG. 1 is de 
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scribed with reference to FIG. 4. The receiver includes 
an automatic gain control circuit 56, a high pass ?lter 
57, a ?rst low pass ?lter 58, ?rst and second FM demod 
ulators 59, 60, second and third low pass ?lters 61, 62, a 
delay circuit 63, a one-line delay circuit 64, a luma sync 
separator 65, a chroma line sync separator 66, ?rst and 
second multiplexers 67, 68, a red matrix 69, a green 
matrix 70 and a blue matrix 71. 
A composite color slow scan video signal transmitted 

by the transmitter of FIG. 1 is received on line 72. The 
automatic gain control circuit 56 limits the gain of the 
received signal on line 72 to provide a constant level 
signal on line 73 to the high pass ?lter 57 and the ?rst 
low pass ?lter 58. The high pass ?lter 57 and the ?rst 
low pass ?lter 58 separate the FM synchronized lumi 
nance information signal and the FM chrominance in 
formation signal from the received composite color 
slow video signal. The high pass ?lter has a cutoff fre 
quency of 1100 Hz; and the ?rst low pass ?lter has a 
cutoff frequency of 900 Hz. 
The PM synchronized luminance information signal 

is provided from the high pass ?lter 57 on line 74 and 
demodulated by the ?rst FM demodulator 59 to provide 
a retrieved luminance information signal on line 75 to 
the second low pass ?lter 61. The second low pass ?lter 
61 provides a retrieved synchronized luminance infor 
mation signal on line 76 that is restricted to only infor 
mation contained in the luminance video signal band. 
The luma sync separator 65 strips the synchronization 

signals from the retrieved synchronized luminance in 
formation signal on line 76 and provides a retrieved 
frame sync signal on line 77 and a retrieved line sync 
signal on liné 78 to a three memory slow-to-fast scan 
converter (not shown) and to the chroma line sync 
separator 66. 
The PM chrominance information signal is provided 

from the low pass ?lter 58 on line 80 and demodulated 
by the second FM demodulator 60 to provide a re 
trieved varying amplitude chrominance information 
signal on line 81 to the third low pass ?lter 62. The third 
low pass ?lter provides a retrieved chrominance infor 
mation signal on line 82 that is restricted to only infor 
mation contained in the chrominance video signal band. 
The chroma line sync separator 66 responds to the 

respective amplitudes in the retrieved chrominance 
information signal on line 82 that correspond to the 
respective identifying beginning modulation frequen 
cies of the color difference signals in the FM chromi 
nance information signal in order to provide comple 
mentary ?rst and second line synchronizing signals on 
lines 84 and 85 corresponding to the respective ?rst and 
second color difference signals. The chroma line sync 
separator 66 looks for the amplitudes that identify the 
respective beginning modulation frequencies of the 
color difference signals during a window de?ned at the 
beginning of each slow scan video signal line by the 
sync signal from line 78. 
The one-line delay circuit 64 delays the retrieved 

chrominance information signal on line 82 by one slow 
scan video signal line to provide a delayed chrominance 
information signal on line 86. 
The ?rst multiplexer 67 time-division-multiplexes the 

retrieved chrominance information signal on line 82 and 
the delayed chrominance information signal on line 86 
at the slow scan video signal line rate to provide a re 
trieved R-Y information color difference signal on line 
87 during each slow scan video signal line interval. The 
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8 
?rst multiplexer 67 is switched by the ?rst line synchro 
nizing signal on line 84. 
The second multiplexer 68 time-division-multiplexes 

the retrieved chrominance information signal on line 82 
and the delayed chrominance information signal on line 
86 at the slow scan video signal line rate to provide a 
retrieved B-Y information color difference signal on 
line 88 during each slow scan video signal line interval. 
The second multiplexer 68 is switched by the second 
line synchronizing signal on line 85. 

This process effectively ?lls in the missing respective 
R-Y and B-Y information color difference signals that 
are omitted when the respective color difference signals 
are interlaced to form the composite color slow scan 
video signal on line 54 (FIG. 1) for transmission. 
The retrieved R-Y information color difference sig 

nal on line 87 and the retrieved B-Y information color 
difference signal on line 88 are provided to each of the 
red, green and blue matrices 69, 70 and 71 during each 
slow scan video signal line interval. 
The luminance information signal on line 76 is de 

layed by the delay circuit 63 to compensate for the time 
delay differences between the second and third low pass 
?lters 61 and 62 and is provided on line 90 to the red, 
green and blue matrices 69, 70, and 71 to arrive simulta 
neously with the corresponding color difference signals 
provided thereto on lines 87 and 88. 
The respective red, green and blue matrices 69, 70 

and 71 combine the retrieved ?rst and second color 
difference signals on lines 87 and 88 with the retrieved 
luminance information signal on line 90 to provide three 
complementary color component slow scan video sig 
nals on lines 91, 92 and 93 to the three memory slow-to 
fast scan converter (not shown). 

I claim: 
1. A system for translating into three complementary 

color component slow scan video signals, a composite 
color slow scan video signal containing a frequency 
modulated (FM) luminance information signal within a 
?rst frequency range of the slow scan video signal fre 
quency band and an FM chrominance information sig 
nal within a separate second frequency range of the 
slow scan video signal frequency band, wherein the 
chrominance information signal includes a ?rst color 
difference signal derived by subtracting the luminance 
information signal from one of three complementary 
color slow scan video signals and a second color differ 
ence signal derived by subtracting the luminance infor 
mation signal from another of three complementary 
color slow scan video signals, said system comprising 
means for ?ltering the composite video signal to sepa 

rate the FM luminance information signal from the 
FM chrominance information signal; 

means for demodulating the FM luminance informa 
tion signal to retrieve the luminance information 
signal; 

means for demodulating the FM chrominance infor 
mation signal to retrieve the chrominance informa 
tion signal; 

means for processing the retrieved chrominance in 
formation signal to separate and retrieve the first 
and second color difference signals; and 

means for combining the retrieved ?rst and second 
color difference signals with the retrieved lumi 
nance information signal to provide three comple 
mentary color component slow scan video signals. 

2. A system according to claim 1, for translating a 
said composite video signal that further includes FM 
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frame and line synchronizing signals for the three com 
plementary signals within the ?rst frequency range, 

wherein the means for demodulating the FM lumi 
nance information signal are adapted for also de 
modulating the FM frame and line synchronizing 
signals to retrieve the frame and line synchronizing 
signals; and 

the system further comprises 
means for separating the retrieved frame and line 

synchronizing signals from the retrieved luminous 
information signal. 

3. A system according to claim 1, wherein the means 
for processing the retrieved chrominance information 
signal includes 
means for delaying the retrieved chrominance infor 

mation signal by one slow scan video signal line to 
provide a delayed chrominance information signal; 

a ?rst multiplexer for time-division-multiplexing the 
retrieved chrominance information signal and the 
delayed chrominance information signal at the 
slow scan video signal line rate to retrieve the ?rst 
color difference signal during each slow scan video 
signal line interval; and 

a second multiplexer for time-division~multiplexing 
the retrieved chrominance information signal and 
the delayed chrominance information signal at the 
slow scan video signal line rate to retrieve the 
second color difference signal during each slow 
scan video signal line interval. 

4. A system according to claim 3 for translating a said 
composite video signal in which the beginning of the 
?rst color difference signal portion of the chrominance 
information signal is frequency modulated about a dif 
ferent frequency than the beginning of the second color 
difference portion of the chrominance information sig 
nal in order to identify said respective color difference 
signal portions, the system further comprising 
means for processing the retrieved chrominance in 

formation signal to distinguish the respective color 
difference signals in accordance with their ampli 
tudes corresponding to their respective identifying 
beginning modulation frequencies in order to pro 
vide complementary ?rst and second line synchro 
nizing signals corresponding to the respective ?rst 
and second color difference signals; 

means for switching the ?rst dernultiplexer in re 
sponse to the’ ?rst line synchronizing signal; and 

means for switching the second demultiplexer in re 
sponse to the second line synchronizing signal. 

5. A method of translating into three complementary 
color component slow scan video signals, a composite 
color slow scan video signal containing a frequency 
modulated (FM) luminance information signal within a 
?rst frequency range of the slow scan ‘video signal fre 
quency band and an FM chrominance information sig 
nal within a separate second frequency range of the 
slow scan video signal frequency band, wherein the 
chrominance information signal includes a ?rst color 
difference signal derived by subtracting the luminance 
information signal from one of three complementary 
color slow scan video signals and a second color differ 
ence signal derived by subtracting the luminance infor 
mation signal from another of three complementary 
color slow scan video signals, said method comprising 
the steps of 

(a) ?ltering the composite video signal to separate the 
FM luminance information signal from the FM 
chrominance information signal; 

10 
(b) demodulating the FM luminance information sig 

nal to retrieve the luminance information signal; 
(c) demodulating the FM chrominance information 

signal to retrieve the chrominance information 
5 signal; 

(d) processing the retrieved chrominance information 
signal to separate and retrieve the ?rst and second 
color difference signals; and 

(e) combining the retrieved ?rst and second color 
difference signals with the retrieved luminance 
information signal to provide three complementary 
color component slow scan video signals. 

6. A method according to claim 5, for translating a 
said composite video signal that further includes PM 

5 frame and line synchronizing signals for the three com 
plementary signals within the ?rst frequency range, 

wherein step (b) comprises the step of 
(f) demodulating the FM frame and line synchroniz 

ing signals to retrieve the frame and line synchro 
nizing signals; and 

the method further comprises the step of 
(g) separating the retrieved frame and line synchro 

nizing signals from the retrieved luminous informa 
tion signal. 

7. A method according to claim 5, wherein step (d) 
includes the steps of _ 

(f) delaying the retrieved chrominance information 
signal by one slow scan video signal line to provide 
a delayed chrominance information signal; 

(g) time-division-mutliplexing the retrieved chromi 
nance information signal and the delayed chromi 
nance information signal at the slow scan video 
signal line rate to retrieve the ?rst color difference 
signal during each slow scan video signal line inter 
val; and _ 

(h) time-division-multiplexing the retrieved chromi 
nance information signal and the delayed chromi 
nance information signal at the slow scan video 
signal line rate to retrieve the second color differ 
ence signal during each slow scan video signal line 
interval. 

8. A method according to claim 7, for translating a 
said composite video signal in which the beginning of 
the ?rst color difference signal portion of the chromi 
nance information signal is frequency modulated about 
a different frequency than the beginning of the second 
color difference portion of the chrominance informa 
tion signal in order to identify said respective color 
difference signal portions, the method further compris 
ing the steps of 

(i) processing the retrieved chrominance information 
signal to distinguish the respective color difference 
signals in accordance with their amplitudes corre 
sponding to their respective identifying beginning 
modulation frequencies in order to provide com 
plementary ?rst and second line synchronizing 
signals corresponding to the respective ?rst and 
second color difference signals; 

(j) switching between the retrievedand delayed sig 
nals in step (g) in response to the ?rst line synchro 
nizing signal; and 

(k) switching between the retrieved and delayed sig 
nals in step (h) in response to the second line syn 
chronizing signal. 

9. A system for translating three complementary 
color component slow scan video signals into a single 
composite color slow scan video signal incorporating 
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the luminance and chrominance information contained 
in the three complementary signals, comprising 
means for combining the three complementary sig 

nals to provide a luminance information signal; 
means for subtracting the luminance information sig 

nal from one of the three complementary signals to 
provide a ?rst color difference signal representa 
tive of a ?rst protion of the chrominance informa 
tion; 

means for subtracting the luminance information sig 
nal from another of the three complementary sig 
nals to provide a second color difference signal 
representative of a second portion of the chromi~ 
nance information; 

means for timedivision-multiplexing the ?rst and 
second color difference signals at the slow scan 
video signal line rate to provide a chrominance 
information signal; 

means for frequency modulating the luminance infor 
mation signal within a ?rst frequency range in the 
slow scan video signal frequency band; 

means for frequency modulating the chrominance 
information signal within a second frequency range 
in the slow scan video signal frequency band sepa 
rate from the ?rst frequency range; and 

means for combining the frequency modulating lumi 
nance information signal and the frequency modu 
lated chrominance information signal to provide a 
composite color slow scan video signal; 

wherein the means for frequency modulating the 
luminance information signal are further adapted 
for frequency modulating the frame and line syn 
chronizat'ion signals of the three complementary 
signals within the ?rst frequency range, whereby 
the frequency modulated synchronizing signals are 
included within the ?rst frequency range portion of 
the composite slow scan video signal. 

10. A system for translating three complementary 
color component slow scan video signals into a single 
composite color slow scan video signal incorporating 
the luminance and chrominance information contained 
in the three complementary signals, comprising 
means for combining the three complementary sig 

nals to provide a luminance information signal; 
means for subtracting the luminance information sig 

nal from one of the three complementary signals to 
provide a ?rst color difference signal representa 
tive of a ?rst portion of the chrominance informa 
tion; 

means for subtracting the luminance information sig 
nal from another of the three complementary sig 
nals to provide a second color difference signal 
representative of a second portion of the chromi 
nance information; 

means for timedivision-multiplexing the ?rst and 
second color difference signals at the slow scan 
video signal line rate to provide a chrominance 
information signal; 

means for frequency modulating the luminance infor 
mation signal within a first frequency range in the 
slow scan video signal frequency band; 

means for frequency modulating the chrominance 
information signal within a second frequency range 
in the slow scan video signal frequency band sepa 
rate from the ?rst frequency range; 

means for combining the frequency modulated lumi 
nance information signal and the frequency modu 
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12 
lated chrominance information signal to provide a 
composite color slow scan video signal; 

means for delaying the ?rst color difference signal by 
one slow scan video signal line to provide a de 
layed ?rst color differnce signal; 

means for averaging the ?rst color difference signal 
and the delayed ?rst color difference signal to 
provide the ?rst color difference signal that is time— 
division-mulitplexed; 

means for delaying the second color difference signal 
by one slow scan video line to provide a delayed 
second color difference signal; and 

means for averaging the second color difference sig 
nal and the delayed second color difference signal 
to provide the second color difference signal that is 
time-division-multiplexed. 

11. A method of translating three complementary 
color component slow scan video signals into a single 
composite color slow scan video signal incorporating 
the luminance and chrominance information contained 
in the three complementary signals, comprising the 
steps of 

(a) combining the three complementary signals to 
provide a luminance information signal; 

(b) subtracting the luminance information signal from 
one of the three complementary signals to provide 
a ?rst color difference signal representative of a 
?rst portion of the chrominance information; 

(c) subtracting the luminance information signal from 
another of the three complementary signals to pro 
vide a second color difference signal representative 
of a second portion of the chrominance informa 
tion; 

(d) time-division-multiplexing the ?rst and second 
color difference signals at the slow scan video sig 
nal line rate to provide a chrominance information 
signal; 

(e) frequency modulating the luminance information 
signal within a ?rst frequency range in the slow 
scan video signal frequency band; 

(f) frequency modulating the chrominance informa 
tion signal within a second frequency range in the 
slow scan video signal frequency band separate 
from the ?rst frequency range; and 

(g) combining the frequency modulated luminance 
information signal and the frequency modulated 
chrominance information signal to provide a com 
posite color slow scan video signal; 

wherein step (e) includes the step of 
(h) frequency modulating the frame and line synchro 

nization signals of the three complementary signals 
within the ?rst frequency range to include the 
frequency modulated synchronizing signals within 
the ?rst frequency range portion of the composite 
slow scan video signal. 

12. A method of translating three complementary 
color component slow scan video signals into a single 
composite color slow scan video signal incorporating 
the luminance and chrominance information contained 
in the three complementary signals, comprising the 
steps of 

(a) combining the three complementary signals to 
provide a luminance information signal; 

(b) subtracting the luminance information signal from 
one of the three complementary signals to provide 
a first color difference signal representative of a 
?rst portion of the chrominance information; 
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(c) subtracting the luminance information signal from 
another of the three complementary signals to pro 
vide a second color difference signal representative 
of a second portion of the chrominance informa 
tion; 

(d) time-division-multiplexing the ?rst and second 
color difference signals at the slow scan video sig 
nal line rate to provide a chrominance information 
signal; 

(e) frequency modulating the luminance information 
signal within a ?rst frequency range in the slow 
scan video signal frequency band; 

(f) frequency modulating the chrominance informa 
tion signal within a second frequency range in the 
slow scan video signal frequency band separate 
from the ?rst frequency range; 

(g) combining the frequency modulated luminance 
information signal and the frequency modulated 

15 

20 

25 

35 

45 

55 

65 

14 
chrominance information signal to provide a com 
posite color slow scan video signal; 

(h) delaying the ?rst color difference signal by one 
slow scan video signal line to provide a delayed 
?rst color difference signal; 

(i) averaging the ?rst color difference signal and the 
delayed ?rst color difference signal to provide the 
?rst color difference signal that is time-division 
multiplexed; 

(i) delaying the second color difference signal by one 
slow scan video line to provide a delayed second 
color difference signal; and 

(k) averaging the second color difference signal and 
the delayed second color difference signal to pro 
vide the second color difference signal that is time 
division-multiplexed. 

* * * 1K * 


